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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a metallizing compsn. with which such an aluminum 
nitride substrate con be obtd, that metal viaholes having a high melting point are formed and 
that a thin film formed on the substrate surface shows enough high adhesion strength on the 
viaholes without causing fine cracks and voids in viaholes, fine vacancies between viaholes and 
the ceramic body, or cracks in an aluminum nitride ceramic body due to the viaholes, and to 
provide a producing method of the substrate using this compsn. 

SOLUTION: Thie metallizing compsn. oonsists of a metal powder having the average particle 
size between >1.0 jim and <2.5 jam by £87 wt.% and <91 wt.%, an aluminum nitride powder by £2 
wt.% and <7 wt.%, and an org. vehicle component by 22 wt% and <1 1 wt%. The metallizing 
compsn* is made to fill viaholes in an aluminum nitride green sheet and then calcined. 
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(54) ^^^<X»^fe<fct^n^ffi^fc^r^^^A3ttecDfiBft^ 



(57) [fifi|] 

[3|«I3 5H^UI 0| All 3^1 S0|H. b| 3£2J2| 01 Ail ft AH . ^ ?|SJ2| ifif 0\ S0|U gA1|2}°! ^2| 3^ 

(mil ^B] S£ EJ3 I.OpnOlg 2.5pm0lo^ gg* 87 SfW>|£J 91 £9*018} . §51 0*eO|L|*i? 

SS* 2 g|?*0|£f 7 gif%0|8L bloia^ 2£ ^£2 ggfXOI^ 11 g^X0|8|£^E| £j ^ 21 ^§2S Sf^ 

1] S£ £J3 1.0pm0|£> 2.5pro0|o|2| aSSS^ 87 S9*0|g 91 ggX0|8|. §jSl 0\^.U\U^ 

g<M 2 gfJXOI^ 7 gi?X0|8L &?\ b|8|3¥ 2g&X0|£ 11 g9*OI8|£¥E1 SJfe 2# ^S2£ 8|£ DIIEia 

013 3£^W. 

[^?tf 2] = HS| S*¥0Ih ^BlAl^oj ^sgOll. 1011 ?(XH£| D||^£}0|ZS ^2 

[0001) 

si gJgOII 2|oj §j$1 gJ^OIfe 7ie°. g&o\?\\ Di|$|£! ^1 ?f*T S£0il »»°tl ggSHS^ 

S| «i^/7ieei. £»et/SI|^Z»2| 3£7t32. aioixi qoiSHU qoiss^i aioo^§u g 3?HS40i . 
SI 81 e Aj3. IC»»3I|0|X|§2| 3 X\ ■ tf£«| ^M0|| QH¥ 0|g. 
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(0002 ] 

J\£) §JS| g/¥Q|s A1|ef°»^b. ^0IU§2] ^lEJSi^Oll b|oH gSS^OI 150-250W/m K2| ^8 20| 

[0003] D^ai . 5»m6ib 5^21 g^oii 2gs £jb oii^eioi^ oigoib S^. 3 

S|£^0Ih2J £3^*3* ™^ g^2] §*h 35101 §£;f OmS ™^UI SEb 0}^ 

0|L|gA1|e»0|3^UiO|| 3^01 ^^JQi o}b gflPf WQ. 

[0004] 01 gXlil SHgofb gJo>*Hog sgg^oj oigoj jjgg ~djs Afgofb £&0| g0|*1 

Ai(0|)BHa 2iX|°*. 0| ^g°>0l|Aib 3^2J g^0| glOli^m gi^OI^ °-^2J AfOIOil S§AH^ 2§S2 
^ g ^otieq °«^IH2| 7liJg0| &36}^!lb S>£^lUi£t3 ofb °jq.0|£l^ gXill ^H^o^l 

?ioH(aH^0l|)01|. tH°]oj ojgoj 3§g AfgSIb £°J°£2i3. Dj|gei0|^ 22^011 7|£!3) & 

g 0*so|U^ %?\o\^ ^g0| Ail oh £J 3 ? i q(^ HS 4-83783S, ^HS 8-59374£). 

[0005] 

(iTSOl oHSm^H 6*b £PI at ^S0|| 2|°» 5g g£H }|£01| Cflo13. 3§2 ^011 S^ol 

b ^(H)^IH!^E*0|^^. sh^2| 3§2 ^2J §A|^^0f|qE|0|^ej 20| §&0l2q.3 °!^|0I| Uj6tK8)b. 

2f ££011 2| ^ «JgS t s$| gX||:?l &b Oh 

[0006] 5011 Ai. :>l#2{ U££K>I| £2! 01. 3§2 ^0j| S^Sfb 53 WIi*ej0|^A1 am di^ei 

OIZE?* SflSPII £|CH 22 2iC|-0|>ie. ^a[DlieB|0|3^h Di|^£|0|^ S3 3gU0| *J3. H|°_" HH^OI ?\^*} 1 
2] 0|^0|| 2|ohC|.3yU. ?M 2| ^£0|| 2Joh 3 §§ = ^ °»^&0|| U»St Dil^ejOI^M A|*S§ 3^. 

ejoi gjs? i>^i 21 4 si^simb °iP.oi ^eje £At$«bai. *pi ^ g^oii «^s t n^i 

X|^2| J\^gm Xiotlof^ 3^0|U ^ SOIE^ 1 aOil UEjUi^ 0|AI1S» 0|^g 

2 3^0|U Q|Al|oh ao|E7» g^oQ 2i>iU SE 1 bOI! UE|U1£^(^0|) °H^aS2| ^ S^^OI ?1XU. eij 

^ H^OII M^MOI eejn £j3. 5H^^3|2| ^£^1 §01*!QI! Sfb 2[(0|)7J 

[0007] gJ£SiO£ Dil^SJOIZE^. ^1 XHCHI ONI^fig. SOIE. 3^i0| ^[^U AilS^I5»A^2J M£ 

MO| £j3. #^el gJ*> °ie ^ °13MU. ^B^9J S?. ^1^1 7^A|0I| ^|*»6H 

¥^01 SEfe ^^18W°f ^^SH Bi^lC|3 of^ O13§0| °iQ-0|510l| q5H. ^^OlieeiOl^ 01212] Oil 

i^oi^a. 3 goiiAit ^6i3gg ^ nil oi on 2|Sh gAj^^Dii^eioi^^. ^5iaai3 £J^ omi«» 

Ul^m^ 3^jOIU DM11 ^OlS -fi^Ol °iOi£. 3 ^£011^ ^glQ.0|2| ^0| 01|^e|0|^ 

^. oil^eioi^oii B|SH. ^|XH2j ^ eh oil dh^ 4!Aiq«oi£*3i* ^ 2iq. 
[0008] caai yjei mi ^bioi^oii eH^b. snejgej 3Eil^eoii qsti ^s6fq^3 ^ °!3g 

3. D|A«^ U|31^ 3^|0IU S0|H^(g)l m£^(^0|) 9 20| §Q5|3 OK 

[0009] m g ^goj sw^, oH^gi o|>M| 5^3 aOIE. H|0|-A1|a^^2]2J 0|A|| 1AH . ^^^IPJ2J ^^0| 
Ai|£|^^^ 3^01?. q ShiM 7|£h 530i| sfatsi ^£^h HIOI^OII 2»Of£ #^6| 3gS S 

^ §^ ^?Dl5 M\£o\t: 3*0\\ 2iq. 

[0010] 

6Hg6|7| ?|oh 4&] S iTSX^e. ^l^^ll tftgm 4 s ^^51 ^A|SH Sq.3 S 

51. 3gS ^^2| ojg o, ^5} ?i^D|fe g^2j ^^^1 ^§2J ^?|0I| XJIOiSH. ^IP^J Wiqej 

OIZE ^^^§2J fM U|6|3^ HHH^e ^§2] ^ CHI Ji\0\ & 01l^£}0|^ 01 g«H g^sl ^'^Of 

SQiqs ^I^Ui 01 AH 3^ • SOIS. b|0[-A1|£|°!^^2| 0|A1| MAH . ?I°J2J 01 = D|U§Al|Ei°« >i 

2J 3^01 &3. 715 S3. ^31 biO^OII ^^2j #^o| 211 SfSiCH U| . S ^g§ 

a|?pioii oiegq. 

[0011] ^ ^ S5 °JS 1.0g m0|^2.5pm0|S|2J 3§S 87 §^%01^ 91 §^%0|0^. §S1 ^ 

¥01^ 2 g^%0|^ 7 gifXOIoL b|6|3¥ 2 gg%0|^ 11 gg%0|o^¥q £Jb 5!(M)1 "S2£ 

6fb Dil^^OI^ 5SM0ID1. ££. eiS#?Wb mm ^¥QIh 3g| A|E2j 2!^0||. Q||^S|0|^ 
^. H^OilAi ^Jg ^S£S ^I52| Xll^ ^^0|q. 

[0012] ^ ^S0|| CH6I3. Olti^fOI^ 5^§f ^6lb 3§S £*M^. mm °^¥QIh21 ±g ^£01^8 § 

Si ?fxib ^lois xi|of£|xi a^q.^g^s^b. g^SI. §£1^91^21 ^^01 oh*? ^s^iA^sq. 

[0013] ^U|3gS °JS 1.0-2. Spin. dH^SIXIb 1.6-2.0pra2j g?|2i >!0| Afg^.g^ 

SOI LOpmSq ^18 2^b. °H^^0j|H|^l 3^01 ^^SH. 2.5pm^q ^ S^b 3§g ^^2| ^^0| U»UI 
71 ?\m H32J g^^OI 335EI01. 9 S ^ wOil 2J6H ^^011 ^EHOl^Oii! §J*^0| U*l 

^. ^ ^g£j exjf onq.S^ q S3 °JS 1.6pm0|^ 2.0 M niO|o|2J 3gS ^^7^1 0lg6|£ . A| 

^2J i^^iSQ 5i|^2j ±^^^0\ ^ **0m?\ ?|6fl 2><yo|H|£M 3^01 gib ^ 2^01 711 q 

7K ^^^E41^h £iJo|3 S3 oi °-S^m 2i 4- sq OH ^ <3£JSi32iq. 

[0014] ^ ^SOII qo|3. 0i|^d|0|2S 2S^M8 2§Sg^f? 87 g^X-91 glf%2} ^?|2J 2!0| Afg £ 

q.87 gg%D|°|2] 3? °h^§2J 3§S S^^HHtlgOl ^^01 £|Oi. 4:^A|0|| ^^Ui 3^0| ^^S«q. ^1 

j\ qmixib 21^^. so|E2| ^^oiq b|0[ 5321 s^iioi j\K . g M^P^oii 2]sh. °-^&oii g 

^sj «|D|o| ^*|^0l q««3.5E 91 S^OIIb. m%iZ\0\* S^^2] g£7| ^OJXJb 21H^, #22 

01 MUOI £|0i,21 ^3} «^Sh ^OIEIOII 21 oH. S|°t2| ej^^OI! OUl ^B^°J #2 MbO| 3 

q. 51^01 3gSS^aHf}^0| 88-90 §lf%2| S¥b. Oi^eu|o| 3oiOj ^s^oi|A1£ #3^0| £<2§f3. 3 
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gUf £J°J2j gJ*t3£ 2*s6|;D QH¥ ^^ofP. 

[0015] Oil^eiO)^ £21011 £]7|£Jb USI giO|U§ £g*8. M\* . 2Jg . H|5S^i ^©1 £13^. 
M 0|g£O 2ib ^!2S SX|°». 3 0i|E|E|0|2S ^1§°J UH&^E 2-7 gl*%M ^ i*£7|.2 gg%0|°J2J 
•v oh^S} Al|B12]^£|21 M#^0| £|7| ?16H 5H^-Ai|Bf°|^Z.K)i| lA«7|g^6H. 7 ^23 . S 

^7I¥ UH£lg2J *J±£JJ1| iJ0|. Dll^aiOIZS 22^21 S£7| ^0|X| #220|2*£|£|0j. 3 §JU ^*3°^ eOlEOil 21 
oH gJ*j£0| Um[5jq.51M01 D1||1£|0|ZS £2l§21 §JS1 SJO|qg ^ HHtl^OI 3-6 g^%2| 

fe. °A^9\ A1|£1°1±2J ±2^#21 x|0|7| DH^ £J7| ?l5H(dJ1^0i|) H|0| £2011 ££1^ g*?0| *t3, £3 
*)7| x-iUOl ig^qRH DH¥ siimci. 

[0016] Dili^OI* ££^§2J f?7| B|o|3¥ 3£0i|CUSHAl. *»S£JX| &3 gX|2| £M Afg^ ^ 22Q-Sm 

oil ^71 u|6|3¥ ^2^^, u[ojq. gOHS^EiEloi. cm 7|±*liq ^£J*il7| S7|£|^ ^0| 2iq.3b|oiq g 
^61 *>2£ixi &3. seiohseisAKMi^yis. DiiEi3id oii^eiim^2i oiat^i 4*xi. oiii* ^1 

£2^. Oil |d i|g2A. o|EM7|A|0||a:|MA||MM^. fl| 1M2^0WIE||0| M ^naO|Mg21 

2 ±711 ^X|. 5ejb|q s^xIStM. ^d|B|y g>3M. M£ISmy|y§2| b|y?| 4>X|. ^ei2ai*!(polyolefin)# 

21 9»«±«i»; iBioiig^i ^aioieioi dh^ xig^q. 

[0017] gDH g£S D||^S|0|£S £2^21 IflI0|±M2} g£^Ai SJBUI3 22^ 31 0| s»| Xi|S>210|A|g 

sjq.^61 Dl|g A|g£, CHIS Ubl iPf^M. n^w A|gg. ¥1! Ub| A|§£. ?ilAlM7|Mb|MM. *iaj 

Ub| AJgM^oj 9 ^e 0 |ee^|, hMHJ MA1I e± M « . « x| MA1I M±M« . 2!jx|MAl|M±M« . 6||7| A| MAll M±M«#2J 
A1|M±M«7II. 0| a °! 7|M£<LK)II±E1|M. Ell e IL| U| 2 ^ . 2.2.4 AH 0||g 1.3 &iqx| 2MebcO|± «x| ai 01 M#2J 
§S gDH^. gDH2i ggJOil 2| 3§£ ^£2| 2§gMSJ 4> 2i7| ?I6H dh^ ^tief^l 0|g£q.3A|0i|. 

H^ai0|esoj OH El| e 7|| 7|^Xj|. ol|?|Al^7F A^g^21 ^b| Afg 2711^21 ^g^A^|^^ S^foH 

£ gq.^61. 0||g ^e^S^^XI^. ^b| Alg^^l gOH. P^i H^aiOl 61|5|A|^^f ^b| Afgg. b|0|£¥ 
^01^ ^ah «Ajx||2ie^e. SM201 feTil 2j^A|2| ^g 0 | OHEfetOI* 2i ^ 2iO| ^X|^£ 

[0018] 011^^013 5^1^21 b|S|3¥ ^^HH^^OIl QI6HAi^ 2 g^%0|^ 11 g^%0|S|S ^ Hfi^Siq.2 

gg%D]^2] 3^. ^7ie ^^01 ggol ^Ajej-mioi^e^OI £|X| OH^OII. #S0| M^0| ^q.. b|s U||0| 

^e^oi si^q^i oH£. %*±£o\ a 12* g^g^ eoi^^oii 216H. ^21 ^*r^oi u*l^q.ycn^ 

11 ^211 S^OII^. CHI q El 0|^ S^lg21 ^J\W UHtmOl ^di^og ^0^. H|0|0ll 3^0| ^™o\J\ 

?|SH(ttH^OI|) Bje^mXl Sfq.«y# q ^7|U|o|3¥ HHtt^g 4 g^%0|^ 8 §i*%0|6f^ ^ s^^oiib. 

?12i 01 ^^Eb|2| 3^^011 CHoHAl t^^SIXiy gmSHD. *}B AIM °! £ £§0|| CH6HA1SE 0|Al|3^0I ^ 

6|?| oi^^xi^i b^2»mq. 

[0019] Ol^sr ~M?ft IH|0|^e^(o)£ ^61 S!S£1X| &X|y. 1^ 3Z>H M ^^0| OH^ 

Sj&mTII A[ggq.£^ ^o^og 25-C/5rpm3£l2 1000-30000^*21X1" 21 ^?10|| 5§6f^ ^0| 

2Jfi§8tSA|. 5H^2| Dt AH 3^1. DIAU £01 c ^X10||£ d|^^o|q.^6| ^«Xj|^2| 

37171 (t>0.20nitn0im2| CHoHAHb. 25'C/5 rpm^ 1000-10000^ ■ 21 Xf 2| «?|S of^^q H|^^^ Aj^g 

[0020] xfOil s ^go| xi^ oj ¥D |- ^jfljoj XII Oil CHoH ^s^q.^ ^SOII 0|g£l^ §i® ^¥0lsUgH^ 
A|e^. ^X|2| >!0| ^61 WI°!glO|Aie^ m ^ Siq.^^^^S §£| ^^D|s D^j A|e^,fj£) ^^DIs 

ilSJII, bjoiq, g&m aq.iSI o^oiqgDEi A| §i ^^5}^ ^¥0|s SX|2j 

?10| ^Oil XJimglOl Alggq.iJ^o^ OH^ ^ttSfTil 0|g£l^ iimo|SD|qg ^iJSAlb. aiOIXI al^a^SOII 
2l£[ S^^jSOl 5pm0|S|0iD1. OH^ ^Itlo^Tllb 3 p raOl o| . 7|S S^OII^ 0.5-2pm21 ^?|0I| ^^0| bH>£|8| 

q. 

[0021] S£. ^7| mm ^¥Dls ^^8. ^j^tf^^OI 3 §U%0|6|. ^5? ^¥0ls AIN^ ^ OH 

ofb &0|£ M^10| 0.5 g^OIOieH. M± %H%0\ 0.4-1.3 g^%2| ^?|0|| £!0|. *i!^OI8 M^sOl 0.2 

§g%0im. g*3 or 0 |S ^^^21SFe. Ca. Si §J C2| t^Til *^^0| 0. 17g^%0|Sf ^Oi §5| ^^8. 
H 0|gs5# S^. g*j£^21 ^8 7|^M ^ 2271 ?|otl OH^ ^tlSiq. 

[0022] ^ ^S0|| qoH A|g£l^ ^2S«|^. £X|2| ^0| ^ol XII^ohqI Alggq.^All^o^b ^£|0[ ^ £j g^oj 

[0023] SE. s g^goU CHoH A|g£|^ b|o|q-£ gX|21 £0| ^Sl Xll^giOl A| q . ^a1|« s) ^, M61 013 ^ 
OlI^EIie. M£l 0||q3^Aj 0H^El|^e^21 0f3il <*X|. CHI & if£2^. 6| E^7| A| 0||x| ^All . U§g 

Al|2g^oMl|Ej|e«x|aiO|e^o| li^s^i =£a|. H£|b| q s «x|El e . ME|b|y ^31. MeigSlbiy 
#2| H|y 71^o S51fiei|ni(polyolef in)#21 4X|. SB|0||x| ^271 AJ 01^21 ^X|#0| 

S£b2g0|^ £EJSH Afgaq.OI oK)||A| 013^ 4X|(g)^. lfX|20| ^so|2. SH^2| Xi^l Xi^ £ ^ 2i7| ?l 
6H. s^OII A^gsjq.3 21 gGH. 7|^|^ . qg SX|21 ^01 Xil^giOl Afgsjq. 

[0024] gf^Ols 3^1 A|eoj ^ah £ ^ 5) S|g£| A | g^XIS). AIM ^'£^| 1 .80-2.30g/cm321 ^ ?12J 3^. 

°| 7|{y0|| 3^j0| ^^oH 27| °1™QM Algaq.o^ q AIM 1 .90-2.20g/cro321 ^?10|| 2ib 

ai^j oi ?D |- ^aj A|§^.°J!? °! 7ie^ ^1^2| ^£7| e!§^2S ^71 0HS04I . ^011 GH^ ^^61711 A|gg 

q.^7| 3^.1 A|M2| ^ei^SEJXI &X|°!. AIM 2§2 SI §^2| g^OIISq 1^ 0.2-2.0 mm 21 g 

?IM o\~ ^!0| b|^^|6J3. B^3£12 0|g6H£. ^4=DH^#oH 0|g6H£ gq. 

[0025] ^7| §Js! ^¥0ls 3^1 AJMOII g^Slir ^3°. ^31 ^S£|X| ? 4 Q. °d^2§ 0|gSH£13 21 

^ S^Oiq 53 c> Oi tM CHI 2|o|qof^0| Alg^q.^7! &1^2| 37IE ^§£|0|glX|DL ^ISOI 
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0.05-0.50 mm2J 2»lg0l|2J Di|E|£|0|^ £2^2] #£0| g 01613, °tE! °_h^~£| *J ^ SJ0| U gA1|E|°' 3 

2| -^§o| 3 g§ - oi}, gqmig. dh^ 3EJ6PII *Hg=Jq. 

[0026] Dil^eiOl^ Us* ^D|UgD^ A |eo| ^g£OI| #*to[b §X|2| ^£01 

^ X|| «] SI 0| AlgSQ.?Ajl3££b £!iH£L &2JS^0| A*g£JX|°>. E>1£2| 1/012* 33 2|b| 0|/*!3 )?\ 2.5eq 
e &£JS0|#£)S|;?| mi^Oll DH¥ A|g£)q. 

[0027] £ Oil CHSHAib. §m 0Js 0 JUgnejA|E2| 2*1=011 £P| 0||^e|0|E 3S21#. #£)6H^. ±2§ g 

A|°iq.±28. 5X|2| ggOj ^61 XIlH*SiO|Atg=)q.4:g£. £±22J 20l| OlIbl^^HSAi l>X|(g)# ^'Alofb 
3! 01. g^Dls ^ 3§2 S^2| 4^£0| gSSPII SPI ?|SH. H^^S^q. 

[0028] 0ili*£10|* #21* US} 0|^0|Ug3^A|Ml §?X| g^B. S]«!*!^£ 86fl*!(0|)ei3 2J^ 

«igog gq.^xisj £?Pi£Aib. 3§g £)3tA|?ib 22b CH7|^2| £?Plg aoH. ^ 

6! £*S5E1X| a^Q.?*ll30£b. §4:. OFM^.^l^sj 7\± ^±^2| ?l^?Pi . 33*! 

3£J®* *! = ^0| DH^ Afg^q.SE. gX| S£J 500-1200'C. 

d^ijoJXIb 800-1000'C2J aHg^.SE. ££0||2| ££££ s 8 | £j ^ 0122 . gJ«*3 

o£ 10*C/min.0|o|?f U|^*Jo|q.S>^ Q A|0|^. 1*X| 3&2j gg*||2| ilSeOl 5000 ppm 0|6f . C|3 S^OI! 

b 3000 ppm 0|o|?| £J^ A|Z*o£ ^§6^ ^0| Umo^OfUg ^ 3§§ S^2J xliJSPf gO|6Pil ^©H £ 

SH 2201. AI218 £g*ll2| AIM ei|^2J BH^ HH^. &X| ££§011 ^ xp| ^oH.eMOi m 

4-. 22X|°K 0 ^^£S 1-600 £2|g?lS lS£|q. 
[0029] JH^2°. £X|2| ^^01 *U->&0| Afg^jq.^"^ b|£*al2 SEb £?PlgOllAl *«±2 

1 ^AIoJQ.ui^aj «°pi^Ajb. 0| MH. M^^ ?^2j 9^ ^8 SE£r 5!^ ^ 

8 ^?PI^0| OH^ ^trSMI A^^.SE. ^?PI^A1^. yx|£| 5H(0|)e|J2 31^01 DH 

o A^Sjq.^S ^£ SZI(E)b ^51 ^y^o £ ^ £ 1-40'C/roin.. $L£* H 

X| s £ 1400-2000-C. ^X| A|^ 1^ -20Aie!2| ^SSfe 5101 H[g5"5[q. 

[0030] 0|2| ^0| 6« *m ^ 222 ^¥Qis^iee. SSOil S^Sfb ^ejJM gl*t i^SEM M^^l ?|6ttOI|. S 

£21 SOU £JA|3t^ >10| b^5|6*q.^o^oS^ 30|#-2J ?|&2^ A1|£}°» ^^2| S3 22£J0l Ral .Op a0| 012H . 
SCI b|^36|X)b RaO.I pmOloPI £|£^(^0|) eH^lSfj^ ^IB2| ^Dlf ^A|o|^ 20| §q . 

[0031] g ^gOfl 2i0iA|2i 3S| ^^DIs ^l^Oil «^6Jb ^X|2| ^^0| fll^&OI Afg^ ^ 220i 

^l^o^b ^^q^. g^ta. e ^of «j. ±51 3e<oi)q g W & ^3fxi°) dh^ 

^^6^1 A|gE!q.^S|21 XHSSAI^. Ti.Zr.Pd.Pt.Au.Cu.Ni ^ S1S§2| Exll TiN§2|«««|. 2E 

Pb-Sn.Au-Sn.Au-6em2J *HCi. 22^ 2i0i(8)^ ^ ^ ^^^^ ^ ^t^(^ ^SI^(l)^ HS«! 

q) A|g^ ^ 22q. 

[0032] 

[^22| ^ ^g2| IHIBB|0|2E >1^|0l|^§ ^ 22E! Em ^^Qle ^IBOII CH6|2. ^^L« D|Aj|3^ 

SOIE. b|0f-A||8|°»±ei2] D|A|| 1AH.5H^ ?l£!2| iaj ^^DIh Ai|£}°|^2J 3^^SJXiy §13. ^!^2| 4:1 ^ 
E^^f SiJoPI ff«^0||. ^J^l.^^1^01 MfH Ojgq.qBIAI. «^A|0)| s^lO| ?S^m 

^ 51011 2J^ m 0 | «^01U. Pl^SSOil q^eOI 3!0|| 2J^ °|^£2J XioPf ^xi^sq.^ s 01 

gofS. Sl^fOJ %&?>\J1 tlB tttmmOII ^6H. «|°|/°H?e!2J 10.0kgf /oira20|^ #^3| ^6| 

3. (M£J^2J ^8 xn^ofb £[(0|)^* ?^«H5iq. 

[0033] 

[^A|0I1] s q ?*J|*ho£ ^Sof^l ?|SH(mi^0||). 0| of Oil ^AjOIl SI b|30||# #X|°i. ^ iS§ 01 

ei£i goHAiais ^S£lb 31° oFuq. 

[0034] ^!A|0|| 1-14 

ill ^¥Dls ^(§3 212 1-2 urn) 100 S1*^0I|^£XI|£A1 ^S| 0|eg ^^(§2 1.4 pm) 5 

^^foH. m# q b*o|qgA|2jME| 0F3^ai0|e ^ 7^XI|^A|21 q^^H^aiOl ^7|oH. gOH2| «f 

Bll slurryl 0)^.3 ^q M3|0|H Sx|0i|Al E||0|^ £§6H. ^0.35 mm. ^£ 2.063g/cm32| ^¥01 

s H^Aiep X||352q. 

[00353 xioii bioiq^Ai mm mm^2±.gm£.M ^ Ai§g§ ai^sh. q^ ^^xii.^wii 

b|6|3¥# 2S»i55q.a ^. HgS S^^^SAi a 1011 qquib 2J22i §±E» ^S^>^l ^¥QIh ^^1. 
fi 1011 qquib 3S^oi =|q^l ^^1 h|6| 3^011 *pisti. 3^H S ^oi|Ai^^A|3q ni|0l±e^o| o||^aoi3 

^|| ^AH*«q.O||^£[0|^ 5^^2| §£g g£^|S ^§2iq ^. 25*C/5 rpm^ 2000- 1 0000a * 21 X\~ «q. 

[0036] xlOII g?\ 3E! A|M(g)l 3#oH 0.7 mm^S ^.<t>0.2 mm2J €)x|0||A| 1 .5mmII| x|0l| ?S 

HOI. 3^501 25x25^H B5c ¥. 3 ^15011 £PI 0j|^e|0l^ ZE^M^ ^gJS o^(0|)2|3 #32! 

q.0|2! g± ^?|7|g 850'COg 2AIZ) oH*. eXNH gal £^0|^ ±Ha||2| B0|| ^|^ ^E«E||^ Qs) 

0^0|q§^iq^0|| g^^^lg 1600*C5Aiei ^. q^ 8SE^^ SH 1850 B C8A|^ ^iai §sj g/ 

¥D|fe Aiia°>± ^I5!# ^22q.^xixJi2i 1900 ppm^. 4^ 223 ?!E.'2j gstecaioixi peflAl^OllAI 

210 W/mK^. 

[0037] ?||q7| 4- oi9 ^|Dfo| 551 2D|6Hq.^Q| «2| ?|n>oj AI12.|^¥ Ra0.04 p rag . SE . 2 

□ I J|£!Oj dh^c s ^oj 2)^ ^ AH. 400UH2I ^ DIS °£ 22q(^^ S3 2[^) . 
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[0038] 3 * 10-4Pa2| ZQ£]gg0llAi T i0.06 p m.PtO.2 p m. Au0.6pm2J £A10i| SH. 0|S[OI| UEjUj^ ggog 

p [0039] £B|E| My ?K!*gOI|. sh^^S ^|^^|Pb-Sng§tHC1 preform! ^Oi. Ni E^lBll^ <t>0.95 mmU|0| §«!E3 

w»9» £E(M)l ^sssq.s. oie ;>h±oiiai ^sui gjoty^xie 4oo«h°j 3^ ^dis^s ^^s«q(^ai 2 

E). 

(0040] s 1011 uq^q.E^ uiot Jiesi 3^. ^^/^lei^^eisi iAH:?tgi:a. aw as 

10.0kgf/mra20|2. SEE gJaElia Srzr £311 2# ^ 2i2JQ. 

[0041] ±JA|0l| 15-18 

^aioii i oil caanz). h 1011 ueiuib tni^a*oizs ^2^21 en^S) m% ^2 • ^e. us* gj^ais ^ ^Ei^ 

Soli. 5^ §J£} ^¥0|fe HE! A|E2] ^X|#^f^ ^± ^?l^lgO||Ai 4'A|6H. ££21 1800'CES 5A|2»0|| *j2]^. 
£^ ^ Al Oil 13* 2tq.&X|*J|2] ^E*Ols8 450 ppmS. 4 s 2i£j ?l©2| ^gSQ 5. 180 W/m 

K«q.n 2] £3lM 3 1011 qqt«q. 

[0042] ^A|0|| 19 

^AlOll 2011 CJiom. y^H" PSIMe £^(E)£ 22°) 2J^. ^A|0j| 22| ^| £3Kg)l S 

ioii uqt«q. 

[0043] ±JA|0|| 20 

^AtOII 40i| Qo\Jl. g^MI ^(E)^ ESS! 2|£r. ^A|01| 421 1^1 Siq.D 13J(M)1 5 

ioii uqyiq. 

[0044] ^»A|01| 21 

^AlOll 3 Oil CflSHn. §Jat S*^0|fe Ugl A|eo|^ £ g 1.95g/cro3ES 21^. E = £JA|0I| 3EsL ^0|(E)S 21 

q.n s ioii qqyiq. 

[0045] U| 3011 1-7 

OH^aOIEE ^^-i^Ai fi 221 BjUOIlOII UqUi^ g±E||?^2| W|1*B[0|* 0|g^ 2|^. ^A|0|| U 

0) oj ^A|$aq.^Jl|b fi 2(b|I20|| W)0|| JIAI. 

[0046] oiiaoii ioiiAi^. 5H^2| ^*^ 0 | mm ^^QisUgsj 35aq 3?i ?isti(aH^oii). e^mon a^oi^si 
2 2»q.oi 3^oii M^eoi sjqsor ^Oi ^21 ^e^ yotxiiQ sjq.^me uncoil 2£(s)^. ^es 

^g^OPf S^ePI mi ( (Ul^OII) x|^J£Pf #^o| E3AI 01 >1 20r °h ^ 5001 fi^OI £iOj. 
01 m$mO\ §S £JOi °|2| °J*f ^E! XiojAi^l ^10| Bin ^ 2iOi- 

[0047] bllHOII 3S 5i}^LH2| HHtf^OI ^q^^ ™D\ 9iSHAf 3^0| . b 1 12011 4^ «!di^ Hgg^ 

^ HH^i?0| 2IS0PI ?j6H #3A|2j Dil^E|0I2S 3E^P2*21 SE?r ^OfXj . #2 ^Uil 2 ft ^ a2q#2j 

oiq. 

[0048] 0 1 3011 5^ 2§S 5«^2} US* 0[SQ|L4gAi|^°|^2|21 ^*|01 U««?l OH^OIl OU1| 

sAH^r ^ f ^«H. b 1 13 Oil 601|Ai^ b|I301| 4£ ^01 Oil Dl|^e|0|ZE ££^2J SE^f ^QjoH. 5+^501121 °|S^t2 ^Efl 

1 ^ 2i2iq- 

[0049] E b|I30|| 7011 Alb. b|6|3^2i UHH^S|X|°^ SPI ?|SH(llHgO||) . ^ ^ CHI ^ b|^^ 3 2H 0 | ^^ofl. 

[0050] 

[fi 1] 
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